Initial volume fluctuation (VF) caused by participant fluctuation would be the background which should be subtracted experimentally from measured higher-order cumulants. STAR experiment has been applying Centrality Bin Width Correction (CBWC) to suppress VF. However, there might be some residual fractions of VF backgrounds even with CBWC. Recently, Volume Fluctuation Correction (VFC) has been developed under the assumption of the independent particle production (IPP) model. In this talk, the importance of subtracting VF and validity of the VFC are studied by using simple toy models assuming IPP as well as UrQMD model. The results showes that VFC works well in toy model but does not work well in UrQMD, which imply that IPP model could be broken in UrQMD.
Introduction
In higher order event-by-event fluctuation analysis, initial volume fluctuation (VF) is one of the experimental backgrounds which should be taken into account. In order to remove VF, STAR experiment has been applying Centrality Bin Width Correction (CBWC) [1] . In CBWC, cumulants for each centrality bin are calculated by taking weighted average for each multiplicity bin as follows: 
where N r and C (n,r) are number of events and n th -order cumulants in r th multiplicity bins respectively. Recently, a new correction method called Volume Fluctuation Correction (VFC) [2] is proposed. Up to the fourth-order cumulnats can be written as 
where κ n (∆N) and κ n (∆n) are the measured cumulants and cumulants of net-quantities produced by each "source" which is assumed to be the number of participant (N W ) respectively.
Analysis method
In order to estimate the VFC corrections, we need to determine the cumulants of N W distribution in the Eq. from each participant nucleons independently (IPP) based on two Poisson distributions. Cumulants of net-particle distribution should thus include VF defined by the Glauber model, which can subtracted by using Eq. (2)- (5). The parameters of the Poisson distributions are determined that number of positively and negatively charged particles describe the real experiment respectively. On the other hand, in UrQMD simulation, N W can be obtained directly. Cumulants are also measured by using UrQMD approach in addition to toy model approach. distribution as a function of N W for 10%, 5% and 2.5% centrality step. In 10% centrality step, CBWC results contain larger VF compared to the results with 5% and 2.5% step centrality. However, the differences between CBWC and N W fluctuation results become smaller in 5% centrality step and consistent in 2.5% step. This results imply that 2.5% centrality step can reduce VF as well as CBWC. However, there remain VF in both CBWC and N W fluctuation results in any case. Fig. 4 shows the second to fourth-order cumulants of net-charge distribution as a function of N W by using UrQMD model for 10% centrality step. Red open star symbols "CBWC-N W " mean that CBWC is applied for each N W bin. Standard CBWC is applied for each multiplicity bin which is represented by blue open star symbol. CBWC-N W results are considered as "no-VF" results which correspond to the red round symbol in the toy model case. Blue symbols contain VF without any corrections, and VFC results are shown in green markers. As discussed in previous section, K 2 is not affected by VF due to the small value of ∆n. However, trends at K 3 and K 4 are not consistent with toy model case. For example, CBWC results are smaller than CBWC-N W results, and VFC results are smaller than both of them. VFC seems over correction and does not work well. One of the reason could be that IPP is broken in UrQMD model. 
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Conclusions
Importance of the volume fluctuation correction on higher cumulants are presented by using toy model assuming IPP and UrQMD simulation. From these studies, 2.5% centrality division can reduce VF as well as CBWC but 5% and 10% centrality divisions include the effect from VF. In toy model, even though CBWC has applied, effect from VF can not be removed completely and VFC works well. However, VFC does not work well in UrQMD model, which could be because IPP model is broken in UrQMD. Therefore, we have to consider these effect if VFC is applied to experimental data, and further studies are needed in order to fully understand how to correctly subtract the VF from the measured cumulants.
